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The title of I he invention has been amended (Guidelines for Examination in the EPO, Ami. 7.3). 
@ Semiconductor Integrated circuit with a test function. 

(g) A semiconductor integrated circuit comprises a plurality of FIG. 5 

integrated circuit blocks (31 - 39} constituted on a wafer J 30), 
the integrated circuit blocks being arbitrarily electrically 
connected to each other so as to form a system. Each of the 
integrated circuit blocks comprises a logical operating circuit 
(42) for carrying out a logical operation; a pseudo-rand om 
pattern generating circuit (40) for generating a pseudo-random 
pattern signal; switching circuit (41 ) for selecting either an input 
signaJ to be processed by the logical operating circuit or the 
pseudo-random pattern signal in response to a test enabling. 
signaJ (TE1-TE9) which is independently applied to each 
. integrated circuit block so that each integrated circuit block is 
independently set to either a test mode or a normal mode and 
for outputting the selected signal to the logical operating 
circuit; and a data compressing circuit (43) for compressing an 
output data signal of the logical operating circuit. 
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the blocks 31 and 33 are passed through the 
switching circuits 40 and fed to the butterfly 
processors 42 in the blocks 35 and 38. Then, the 
output signals of the processors 42 are fed to the 
data compressors 43. Even when the blocks 35 and 
38 are in the normal operating mode, the generator 
40 and the compressor 43 are active. 

Next, the test clock signal TCK is activated as 
shown in FIG.6(D). Then, the pseudo-random pat- 
tern generator 40 and the data compressor 43 of 
each block start to operate. Since the blocks 31 and 
33 are maintained in the test mode, the pseudo-ran- 
dom pattern signals from the generators 40 thereof 
are passed through the switching circuits 41 and fed 
to the butterfly processors 42. The output signals of 
the butterfly processors 42 of the blocks 31 and 33 
are fed to the integrated circuit blocks 35 and 38. 
The signals from the blocks 31 and 33 are passed 
through the switching circuits 41 of the blocks 35 
and 38, respectively, and fed to the butterfly 
processors 42 thereof. Then, the output signals of 
the processors 42 of the blocks 35 and 38 are 
delivered to the data compressors 43 thereof, so 
that the compressed data (signature outputs) TC5 
and TC8 are outputted through the output terminals - 
(not shown) to the test device. 

After a predetermined number of the test clock 
signal TCK is applied to the system, the compressed 
data derived from the blocks 35 and 38 are 
compared with an expected value data. If the system 
is not defective, both the data are identical to each 
other. In this way, it is possible to check the 
operation of the system by using the self-testing 
circuits each composed of the pseudo-random 
pattern generator and the data compressor built-in 
the integrated circuit blocks. Therefore, the addi- 
tional self-testing circuit for the system test provided 
on the wafer is no longer necessary to check the 
operation of the system. 

FIG. 7 is a circuit diagram of the pseudo-random 
pattern generator 40 shown in FIG. 5. As shown, the 
generator 40 consists of 15 delayed flip-flop circuits 
F1 to F15 with clear terminals. 1 delayed flip-flop F16 
with a set terminal, and 3 exclusive-OR circuits 
E-OR For simplicity, the test clock signal TCK and 
the clear signal CL are not illustrated. The pseudo- 
random pattern of 16 bits t1 to t16 is obtained at the 
output terminals of the flip-flop circuits F1 to F16. 
The structure shown in FIG. 7 is so-called a linear 
feedback shift register producing a cyclic redun- 
dancy check signal. 

FIG.8.is a detailed block diagram of the switching 
circuit 41. The switching circuit 41 is composed of 
sixteen 1-bit switching circuits illustrated with rec- 
tangular blocks. Symbols a1 to a16 denote bits of the 
input signal. Input bits of the switching circuit 41 are 
represented by i1 to il6. 

FIG.9 is a circuit diagram of one 1-bit switching 
circuit. The 1-bit input signal a1 and 1-bit pattern 
signal t1 are inverted by inverters 41a and 41 b and 
fed to transmission gates 41 f and 41 g, respectively. 
Tne transmission gates 41 f and 41g are controlled by 
both the test enabling signal TE1 and an inverted 
test enabling signal. When one of the gates is in a 
closed state, the other is in an open state. The 



output signals of the gates 41 f and 41g are inverted 
by an inverter 41d and fed to the butterfly processor 
42. 

FIG. 10 is a circuit diagram of the data compressor 

5 43. As illustrated, the data compressor 43 consists 
of 16 delayed flip-flop circuits F1 to F16 with clear 
terminals and 19 exctusive-OR circuits E-OR. For 
simplicity, the test clock signal TCK and the clear 
signal CL are not shown. Symbols tc1 to tc16 denote 

W bits of the compressed data. 

The present invention is not limited to the 
embodiment described in the foregoing, but various 
variations and modifications may be made without 
departing the scope of the present invention. For 

15 example, the present invention is not limited to the 
butterfly processor. Any logical operation for the 
integrated circuit block is applicable. The system 
may be constituted with combinations of the same 
kind of the integrated circuit blocks or different 

20 kinds of the integrated circuit blocks. Moreover, 
even when a plurality of systems are constituted in 
the semiconductor integrated circuit, these systems 
may be tested in the same manner as that described 
in the foregoing. 
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Claims 

30 1 . A semiconductor integrated circuit includ- 

ing a plurality of integrated circuit blocks 
(31 -39) constituted on a wafer (30). said 
integrated circuit blocks being arbitrarily electri- 
cally connected to each other so as to form a 

35 system, each of said integrated circuit blocks 

comprising logical operating means (42) for 
carrying out a logical operation; pseudo-ran- 
dom pattern generating means (40) for genera- 
ting a pseudo-random pattern signal; and data 

40 compressing means (43) for compressing an 

output data signal of said logical operating 
means, characterized in that each of said 
integrated circuit blocks further comprises 
switching means (41) for selecting either an 

45 input signal to be processed by said logical 

operating means or said pseudo-random pat- 
tern signal in response to a test enabling signal 
(TE1 - TE9) which is independently applied to 
each integrated circuit block so that each 

50 integrated circuit block is independently set to 

either a test mode or a normal operating mode, 
and for outputting the selected signal to said 
logical operating means. 
2. A semiconductor integrated circuit as 

55 claimed in claim 1 , characterized in that at the 

time of testing said system, said switching 
means of each of integrated circuit blocks (31, 
33) positioned at first stage of said system is 
controlled by the test enabling signal so as to 

60 select the pseudo-random pattern, and said 

switching means of each of integrated circuit 
blocks (35. 38) other than the blocks at the first 
stage is controlled by the test enabling signal 
so as to select the input signals. 

$5 3. A semiconductor integrated circuit as 



0273821 




0273821 



FIG.3A(PRI0R ART) 




FIG.3B (PRIOR ART) 
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© Semiconductor integrated circuit with a test function. 



© A semiconductor integrated circuit comprises a 
plurality of integrated circuit blocks (31 - 39) con- 
stituted on a wafer (30), the integrated circuit blocks 
being arbitrarily electrically connected to each other 
so as to form a system. Each of the integrated 
circuit blocks comprises a logical operating circuit 
(42) for carrying out a logical operation: a pseudo- 
random pattern generating circuit (40) for generating 
a pseudo-random pattern signal; switching circuit 
(41) for selecting either an input signal to be pro- 
cessed by the logical . operating circuit or the 
pseudo-random pattern signal in response to a test 
enabling signal (TE1 - TE9) which is independently 
applied to each integrated circuit block so that each 
integrated circuit block is independently set to either 
CO a test mode or a normal mode and for outfitting the 
^selected signal to the logical operating circuit; and a 
(—data compressing circuit (43) for compressing an 

W output data signal of the logical operating circuit. 
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